Expression of NLRR3 orphan receptor gene is negatively regulated by MYCN and Miz-1, and its downregulation is associated with unfavorable outcome in neuroblastoma.
Our previous study showed that expression of NLRR3 is significantly high in favorable neuroblastomas (NBL), whereas that of NLRR1 is significantly high in unfavorable NBLs. However, the molecular mechanism of transcriptional regulation of NLRR3 remains elusive. This study was undertaken to clarify the transcriptional regulation of NLRR3 and its association with the prognosis of NBL. NLRR3 and MYCN expressions in NBL cell lines were analyzed after induction of cell differentiation, MYCN knockdown, and overexpression. The transcriptional regulation of NLRR3 was analyzed by luciferase reporter and chromatin immunoprecipitation assays. Quantitative PCR was used for examining the expression of NLRR3, Miz-1, or MYCN in 87 primary NBLs. The expression of NLRR3 mRNA was upregulated during differentiation of NBL cells induced by retinoic acid, accompanied with reduced expression of MYCN, suggesting that NLRR3 expression was inversely correlated with MYCN in differentiation. Indeed, knockdown of MYCN induced NLRR3 expression, whereas exogenously expressed MYCN reduced cellular NLRR3 expression. We found that Miz-1 was highly expressed in favorable NBLs and NLRR3 was induced by Miz-1 expression in NBL cells. MYCN and Miz-1 complexes bound to NLRR3 promoter and showed a negative regulation of NLRR3 expression. In addition, a combination of low expression of NLRR3 and high expression of MYCN was highly associated with poor prognosis. NLRR3 is a direct target of MYCN, which associates with Miz-1 and negatively regulates NLRR3 expression. NLRR3 may play a role in NBL differentiation and the survival of NBL patients by inversely correlating with MYCN amplification.